Background and Purpose-To assess safety and efficacy data of a new bioactive coil (Cerecyte) which is loaded with polyglycolic acid on the inside of the coil. Methods-Fifty-four patients harboring 55 aneurysms were treated with Cerecyte coils. These aneurysms were matched in localization and size with aneurysms treated with bare platinum coils. Results-Periprocedural complications and handling did not differ between both groups. Initial aneurysm occlusion was comparable in both treatment groups. At 6 months angiographic follow-up, the aneurysms occluded with Cerecyte coils had a higher chance for complete occlusion (Pϭ0.045) and tended to a lower retreatment rate (Pϭ0.056). Conclusions-Cerecyte coils are as safe as bare platinum coils in the endovascular occlusion of aneurysms. This matched pair analysis indicates a higher occlusion rate of aneurysms occluded with Cerecyte coils.
R ecanalization after coil embolization remains a major drawback ranging between 17% and 33% of patients. 1, 2 Recently, a new bioactive coil (Cerecyte) has been introduced which is supposed to enhance the treatment of aneurysms by inducing a tissue response. We performed a matched-pair analysis with bare platinum coils to assess safety and efficacy of this new coil.
Methods
In a prospective study, 54 patients harboring 55 aneurysms were treated with Cerecyte coils and underwent control angiography 6 months later. Patient data of this group are shown in Table 1 . Mean aneurysm size was 5.5 (SD 3.0)ϫ5.5 (SD 2.6) mm, and mean neck size was 3.3 mm (SD 0.8). Three aneurysms revealed angiographic features of a dissecting aneurysm (ie, irregular shape, partial thrombosis, vessel stenosis at the aneurysm neck).
As a control group we used a previous series of patients undergoing coil embolization of intracranial aneurysms from 2002 until November 2004. Patients were treated with bare platinum coils of the same manufacturer by the same 4 neurointerventionalists using the identical protocol. Comparison with the Cerecyte group was done concerning initial aneurysm occlusion and recanalization at 6 months. On an individual basis, every aneurysm treated with Cerecyte coils was matched with an aneurysm of this group treated with bare platinum coils. Data of these patients are shown in Table  1 . Matching of the aneurysms was done exclusively according to aneurysm size and location, and blinded to the respective treatment result. In this group, mean aneurysm size was 5.4 (SD 3)ϫ5.3 (SD 2.4) mm, and mean neck size was 3.1 mm (SD 1.2). Two aneurysms revealed angiographic features of a dissecting aneurysm.
Volume calculation of the aneurysms was performed on a workstation with a 3-D software tool (Leonardo, Siemens) at a fixed window setting. Mean aneurysm volume was 198 mm 3 (SD 112) in the Cerecyte group and 182 mm 3 (SD 125) in the bare platinum group.
Coils
The Cerecyte coil consists of a regular bare platinum coil with PGA running through the lumen of Cerecyte's primary platinum wind which also provides stretch resistance. The PGA within Cerecyte is biodegraded by hydrolysis through contact with water molecules from the blood.
Procedures
For both groups, an identical protocol was applied except of the coils used. All procedures were performed by 4 experienced interventionalists. The standard approach included placement of 1 or 2 3-D coils (MicruSphere) to obtain a basket, followed by subsequent filling with standard (Helipaq) and soft (Ultipaq) coils until the aneurysm had disappeared angiographically and a preferably dense packing was achieved.
Follow-up catheter angiography was performed 6 months after initial treatment of the aneurysm including 4 standard planes and at least 2 magnified views according of the aneurysm neck. Aneurysm occlusion was determined according to published criteria. 3
Statistics
For statistical analysis, the R environment for statistical computing (R version 2.3.1; R Development Core Team 2006, http://www. r-project.org/) was used. P values of Fisher exact test were computed for the comparison of corpus frequency counts. For the comparison of initial treatment results between Cerecyte and bare coils, 2-sided tests were performed.
Results
In the beginning Cerecyte coils differed from bare coils in terms of increased friction and delayed coil detachment in 2 cases without clinical sequel. In December 2004, after 5 aneurysms had been treated, the design of the Cerecyte coil was modified and improved. Thereafter, handling and design of Cerecyte coils was identical to bare platinum coils. Periprocedural complications did not differ between both groups (Table 1 ). There was no permanent morbidity or mortality related to the procedure in both groups. The initial treatment result did not differ between bare and Cerecyte coils ( Table 3 . In the bare coil group there were 34 complete occlusions (62%), 14 neck remnants (25%), 7 residual aneurysms (13%) and 6 retreatments (11%). In patients treated with Cerecyte coils there were 43 complete occlusions (78%), 10 neck remnants (18%), 2 residual aneurysms (4%) and 1 retreatment (2%). This retreatment and 1 retreatment in the bare platinum group were necessary in a presumably dissecting aneurysm. Thus, the chance for complete aneurysm occlusion at 6 months was significantly higher in the Cerecyte group than in the bare coil group (43 versus 34), whereas the risk for a neck remnant or a residual aneurysm was significantly higher in the bare coil group (21 versus 12; Pϭ0.045, powerϭ0.59). Furthermore, there was a strong trend for a lower retreatment rate in the Cerecyte group (1 versus 6, Pϭ0.056, powerϭ0.62).
Discussion
As a principal finding of this study, Cerecyte coils were as safe and effective as bare platinum coils in the primary treatment results. The essential change in the coil design is a polyglycolic acid (PGA) suture inside of the coil which did not change the mechanical properties or handling of the coil. The amount of platinum inside of the aneurysm is unchanged compared with bare platinum coils. Previous studies on the first bioactive coil available on the market (Matrix, Boston Scientific) have demonstrated increased coil stiffness, a lower primary occlusion rate and an increased recanalization and rebleeding rate in the follow-up. 4 -7 However, in this coil the bioactive material (polyglycolic-polyactic acid polymer) is placed on the outside of the coil and changed the mechanical coil properties with increased stiffness and reduced amount of platinum. 4, 6 In some cases the bioactive material was presumably resorbed at the outside of the coil resulting in a loss of material inside of the aneurysm. By contrast, in the present study the rate of completely occluded aneurysms after 6 months was significantly higher in aneurysms treated with Cerecyte coils compared with bare platinum coils. As the most important clinical effect, the rate of retreatment was substantially lower in aneurysms treated with Cerecyte coils (1 versus 6) which owing to the small number did not reach level of significance.
Even though this was a consecutive patient series the mean aneurysm size was smaller than in previous studies which may affect the recanalization rate. Besides size and localization other factors like previous rupture or neck width have an influence on aneurysm recanalization. 8, 9 Even though there were no group differences in neck width and previous rupture, these factors were not included in the matching of the aneurysms.
We are well aware that this single-center design of a matched pair analysis is not the perfect methodological tool to prove stability in aneurysms treated with Cerecyte coils. Nevertheless, this was a comparison of 2 consecutive patient series treated by the same interventionalists after the identical protocol. Our data concerning safety and efficacy provide a robust justification for a prospective randomized trial between Cerecyte and bare platinum coils. 
